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Abstract. Tuberculosis is one of the causes of anemia in chronic diseases in addition to 
rheumatoid arthritis, urserative colitis, Crohn's disease, ovarian malignancy and 
Hodgkin's lymphoma. Chronic disease anemia also known as anemia due to 
inflammation, occurs in patients with chronic infections. This anemia also occurs in some 
patients with malignancy. The causes of anemia are based on cell size, namely iron 
deficiency (often), anemia of chronic diseases (often), Thalassemia (often in certain 
ethnicities) causing the size of cells to become microsytic. Cells turn macrocytic due to 
liver disease, excess alcohol, megaloblastic anemia (vitamin B12 deficiency or folate or 
exposure to certain drugs), hemolysis, and aplastic anemia. Whereas the normal cell 
factors are blood loss, the initial phase of iron deficiency, anemia, chronic disease, and 
kidney failure. The aim of this study was to determine the type of anemia based on the 
morphological description of erythrocytes in the form, color, and size of erythrocytes seen 
in the smear blood supply of tuberculosis patients based on treatment duration of 0-6 
months. The type of research used was a descriptive survey with a population of 15 
people taken by accidental sampling. Data collection is done by examining the blood 
smear smears. Based on the examination of peripheral blood smear preparations in 
pulmonary tuberculosis patients, the morphology of erythrocytes in the form of Normocytic 
normochrome was 74% and microsocytic normochrome was 26%. Suggestions in the 
research for further research can be carried out with support other than the examination 
of peripheral blood smear. 
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INTRODUCTION 
According to Indonesia's health profile in 2016, Indonesia has 298,198 cases of 
tuberculosis (TB) in 2016. This number has decreased compared to 2015 with 330,910 
cases. According to the Indonesian Ministry of Health's Directorate General of P2P in 
2017 the province of South Kalimantan has 2,811 cases of new cases of tuberculosis, 
those cases by sex, 1,733 people suffered by men and 1,078 suffered by women. 
Based on the health profile of Banjar Regency in 2016, one of the indicators used 
in TB control is the Case Notification Rate (CNR), which is a number that shows the total 
number of TB patients found and recorded in 100,000 residents in a particular area. This 
figure, if collected serially, will illustrate the tendency of case finding from year to year in 
a region. The CNR + cases of BTA + in Banjar District in 2012 (168.9 per 100,000 
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population) in 2016 experienced a decrease of 79.74 per 100,000 population. This is 
reflected in the number of new cases of AFB + decreased in 2012 by 894 cases, while in 
2016 there were 443 cases. Based on data from the Martapura Barat Health Center in 
2017, there were 57 tuberculosis patients with AFB +, based on sex, namely 32 men and 
25 women. 
Tuberculosis is one of the causes of anemia in chronic diseases in addition to 
rheumatoid arthritis, urserative colitis, Crohn's disease, ovarian malignancy and 
Hodgkin's lymphoma. Chronic disease anemia also known as anemia due to 
inflammation, occurs in patients with chronic or inflammatory infections. This anemia also 
occurs in some patients with malignancy1. 
The causes of anemia are based on cell size, namely iron deficiency (often), 
anemia of chronic diseases (often), Thalassemia (often in certain ethnicities) causing the 
size of cells to become microsytic. Cells turn macrocytic due to liver disease, excess 
alcohol, megaloblastic anemia (vitamin B12 deficiency or folate or exposure to certain 
drugs), hypothyroidism, aplastic anemia, hemolysis. Whereas the Normocytic cells 
causing factors are blood loss, the initial phase of iron deficiency and anemia of chronic 
disease, kidney failure, spinal cord suppression (eg due to chemotherapy)1. 
Suhartati & alwi (2015) study of 20 blood samples in pulmonary tuberculosis 
patients in Cineam and Karangnunggal health centers in Tasikmalaya Regency 
Indonesia, showed 10% normocytic hypochromes, 20% microcytic hypochromes, 10% 
macrocytic hyperchromes 5% macrocytic normochromes 5%, normocytic normochromes 
55%2. 
Sadewo's study (2014) of 692 people who met the research criteria found that the 
25-34 year age group had the most pulmonary TB (24.1%). Most pulmonary TB patients 
experience anemia (76.4%). Mild anemia is the most common in pulmonary TB patients 
(59.1%). The most common type of anemia is normocytic normochromic (54,8)3. 
The type of anemia and morphological description of erytrosite in tuberculosis 
patients according to previous studies have varied results. The description of patients in 
the Banjar district, especially in the Martapura Barat Health Center regarding this matter 
is unknown. This study used the method of smear blood supply, according to Waterbury, 
2001, Edge blood smear can provide assistance and sometimes even certain diagnosis 
information in assessing anemia. The form of red blood cells, chromicity, objects in the 
cell (inclusion), is important to be known for definite diagnosis4. 
This study aims to determine the morphological description of erythrocytes in the 
form, color, and size of erythrocytes seen in peripheral blood smear on tuberculosis 
patients at the Martapura Barat Community Health Center, Banjar Regency. 
 
MATERIALS AND METHODS 
This study uses descriptive observational, namely research conducted on a set of 
objects to describe or describe a health problem that occurs in society. The design of this 
study is cross sectional, researchers make observations or measurements of variables at 
a certain time. The researcher did not follow up on the measurements taken. 
The population in this study were 24 tuberculosis patients at Martapura Barat 
Community Health Center, Banjar Regency in May 2018. The sample in this study was 
taken by accidental sampling with 15 people with the results of microscopic examination 
showing acid resistant bacilli positive, not having severe disease, and in the future 0-6 
months treatment at Martapura Barat Health Center. 
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The morphology of erythrocytes is a picture of erythrocytes seen in color and size. 
Normocytic normochrome is the size and color of normal erythrocytes, ie diameter 6.2-
8.2 μ. Microcytic hypochromes are erythrocyte sizes smaller than 6.2 μ, and the overall 
color is pale. Normochrome macrostic is an erythrocyte cell size of more than 8.2 μ, the 
color is normal. 
The study used a Leica ICC50E type microscope. Making a smear of peripheral blood 
on two glas objects for each patient. The staining of the preparation using the Giemsa 
method using pH 6.8 buffer (1: 4) Incubation for 15 minutes. 
 
 
RESULTS AND DISCUSSION 
The study was conducted on 15 respondents. Most respondents are male (60%) and 
the rest (40%) are female. Respondents came from Keliling village, ilir fort, around the 
central fort, rangas ulu river, Panggalaman, selong ilir bay, Selong Ulu Bay, amounting to 
1 person each (6.67%) while from the villages the middle rangas river and Batang ilir river 
each numbered 2 people (13.33%), and from the villages of Sungai rangas hambuku 
there were 5 people (33.33%). To be more clearly seen in figure 1.  
 
 
 
 
Figure 1 Graph of Respondent Percentages by Gender 
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Figure 2 Graph of Respondent Percentages by Residence 
 
In an effort to find tuberculosis patients who are in accordance with the criteria of 
the study sample, the researchers were assisted with data available at the Martapura 
Barat Health Center. The interview results recorded that almost all of the respondents 
had the habit of eating balanced nutritious food. Most respondents undergo an intensive 
treatment phase. 
Data was collected based on the duration of treatment, there were 4 patients with 1 
month treatment duration (27%), 7 patients with 2 months treatment duration (47%), 3 
patients with 3 months treatment duration (20%), and 1 person with 4 months of treatment 
(7%). 
 
Figure 3 Graph of percentage of tuberculosis patients based on duration of treatment 
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Based on the results of microscopic examination of peripheral blood smear in 
Tuberculosis patients, it was found that 74% of tuberculosis patients who experienced 
changes in erythrocyte morphology to normocytic normochrome, and 26% of tuberculosis 
patients who experienced changes in erythrocyte morphology to hypocytic microscopy.   
 
 
 
Figure 4 Graph of the morphology of erythrocytes in tuberculosis patients 
 
The morphology of erythrocytes that shows anemia Normocytic normochrome and 
microsytic hypochrome in tuberculosis patients can be seen in Figure 5. 
A.  B.  
 
Figure 5 Morphology of erythrocytes in tuberculosis patients 
A : Normositik normokrom, B : Mikrositik hipokrom 
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Table 1 Results of Recapitulation of Edge Blood Removal in Lung Tuberculosis Patients 
 
Erythrocyte 
morphology 
Gradation of BTA results in 
pulmonary TB 
Percentage 
 
Total 
(+) (++) (+++)  
Normositik 
Normokrom 
9  person      
( 60% ) 
1 person 
(7%) 
1 person 
(7%) 
 
11 person   
(74%) 
Mikrositik 
Hipokrom 
2 person 
(13%) 
2 person 
(13%) 
- 4 person 
(26%) 
Total 15 person 
(100%) 
 
Table 2: Respondents' results of hypochromic microsytic morphology 
 
No. Code 
sample 
Duration of 
treatment 
BTA morphology of 
erythrocytes 
1. F3 3 Month ( + ) Mikrositik 
hipokrom 
2. F6 2 Month ( + ) Mikrositik 
hipokrom 
3. F13 2 Month (++) Mikrositik 
hipokrom 
4. F15 1 Month (++) Mikrositik 
hipokrom 
 
 
 
Figure 6 Percentage of Erythrocyte Morphology Graph Based on Duration of Treatment 
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Figure 7 Percentage of smoking and non-smoking 
 
In this study the respondents were mostly male, namely as many as 9 people and 6 
people were female. Based on data from the questionnaire (table 3), as many as 47% or 
7 people from 15 respondents had smoking habits, and most respondents who had a 
smoking habit were 78% male or 7 people from 9 people. It is likely that men are more at 
risk of contracting tuberculosis because men often have smoking habits that can affect 
their level of immunity. The situation is also likely to be influenced by the level of activity 
and work as labor. 
In tuberculosis (++) and (+) patients there were examination results of peripheral 
blood smear in the form of 26% hypochromic microscopy (table 1), this is supported by 
the theory of Bakta (2017) that hypochromic microscopic anemia with iron metabolic 
disorders is a cause of anemia most often found, both in clinical practice and in the field5. 
Included in this group are iron deficiency anemia, anemia due to chronic disease (TB), 
and sideroblastic anemia. This was also supported by Suhartati's research (2015), the 
results of the study showed 20% microcytic hypochromic anemia2. 
 Table 2 shows 4 person respondents with a microscopic hypochromic picture that 
has a long duration of treatment that varies, namely 1 person with 3 months duration of 
treatment (25%), 2 people with 2 months duration of treatment (50%), and 1 person with 
1 month duration of treatment (25%). According to a study conducted by Fauziah and 
Siahaan (2014), the administration of anti-tuberculosis drugs affected the picture of 
hemoglobin in pulmonary TB patients, the decrease in hemoglobin levels was significant 
in 3 months of treatment, especially in the 3rd month of treatment6. The results of the 
study by Thuraidah et al (2017), the results of the average examination of red blood cell 
count, hemoglobin level and hematocrit value of pulmonary TB patients in the second 
month experienced anemia and there was a relationship between the duration of 
consumption of anti-tuberculosis drugs against anemia in pulmonary TB patients7. 
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Table 1 shows there are 74% of Normocytic normochrome erythrocytes, according 
to the theory of Hoffbrand & Moss (2013), one of the most common types of anemia in 
patients with various chronic inflammatory or malignant diseases, one of which is the 
normocytic or hypochrome erythrocyte morphology light8. The cause of anemia is chronic 
infection (eg pulmonary abscess, tuberculosis, osteomyeletis, pneumonia, bacterial 
endocarditis. The results of this study are in line with Sadewo's study (2014) in 
Tuberculosis patients with a percentage of 54.8% with morphological normocytic 
erythrocytes normochromic and morphological hypocromic erythrocytes amounting to 
45.2%3. 
This study was conducted in patients with adulthood. According to Nelson LJ 2004, 
more cases of tuberculosis are found in children under the age of 5 years compared to 
children of higher age9. Galih Purnasari's research on tuberculosis pediatric patients 
showed results of chronic disease anemia of 61.5% and iron deficiency anemia 36.5%10. 
Children aged ≤ 2 years each month around 50% experience anemia11. Research in 
Brazil in children aged ≤ 2 years showed that age was an important risk factor associated 
with the incidence of anemia12. 
Anemia of the Normocytic normochrome and microsytic hypochromes is a type of 
anemia that occurs in tuberculosis patients in this study. Normocytic cells that cause 
factors include the initial phase of iron deficiency, new anemia symptoms will appear 
slowly over a long period of time as a result of chronic iron deficiency13. a state of iron 
intake deficiency if it occurs continuously can cause anemia14. 
According to Hoffbrand & Moss (2013), Causes of anemia Other often hypochromic 
microsytics are anemia of chronic disease, which occurs in patients with chronic 
inflammatory disease or malignancy, and thalassemia8. Anemia Normocytic anemia, 
caused by acute blood loss, hemolysis, chronic diseases including infections, endocrine 
disorders, kidney disorders, marrow failure, and metastatic disease in the bone marrow. 
In anemia of chronic disease the severity of anemia is directly proportional to the severity 
of the disease15. 
 
CONCLUSION 
 Pulmonary tuberculosis patients with Normocytic normochrome erythrocyte 
morphology of 74%. Patients with pulmonary tuberculosis with 26% hypochromic 
erythrocyte morphology. 
 
REFERENCE 
1. Bain B J. (2015). Hematologi Kurikulum Inti. Jakarta: EGC. 
2. R. Suhartati, Y A. (2014). Gambaran Indeks Eritrosit Pada Pasien Tuberkulosis Paru. 
Jurnal Kesehatan Bakti Tunas Husada, 14(1), pp. 29-33. 
3. Sadewo SW. (2014). Gambaran Status Anemia Pada Pasien Tuberkulosis Paru di 
Unit Pengobatan Penyakit Paru-Paru Provinsi Kalimantan Barat Tahun 2010-2012, 
Fakultas Kedokteran Universitas Tanjungpura. 
4. Waterbury L. (2001). Buku Saku Hematologi edisi 3, Jakarta. 
5. Bakta I Made. (2017). Hematologi Klinik Ringkas. Jakarta: EGC. 
6. Ida Fauziah, G. E. Siahaan. (2014). Kadar Hemoglobin (Hb) Penderita TB Paru Dalam 
Masa Terapi. Jurnal Biologi Lingkungan, Industri & Kesehatan, (1)1, p. 16. 
P a g e  | 18 
 
 
 
7. Thuraidah A, Rima A. W. A. & Dinna. R. (2017). Anemia Dan Lama Konsumsi Obat 
Anti Tuberkulosis. Medical laboratory Technology Journal, 3(2), pp. 42-46.  
8. Hoffbrand & Moss. (2013). Kapita Selekta Histologi. Jakarta: EGC. 
9. Nelson LJ, Schneider E, Wells CD, Moore M. (2004). Epidemiology of Childhood 
Tuberculosis in the United States, 1993-2001: The Need for Continued Vigilance. 
Journal Pediatric, 114(2), 333-341 
10. Galih Purnasari. Hesti Murwani Rahayuningsih. (2011). Anemia In Pulmonary 
Tuberculosis Children Based On Nutritional Status And Nutrient Intake. Medical 
Faculty of Diponegoro University. 
11. Mondini L, Rodrigues DA, Gimeno SGA, Baruzzi RG. (2009). Nutritional status and 
hemoglobin values of Aruak and Karibe Indian children – Upper Xingu, Central Brazil, 
2001-2002. Rev Bras Epidemiol, 12(3), 1-8  
12. Gleason G, Scrimshaw NS. (2007). An overview of the functional significance of iron 
deficiency. In: Nutritional Anemia. Kraemer K, Zimmermann MB, editor. Switzerland: 
Sight and Life Press. p.45-57 
13. Jumrakh M, Lubis IZ, Aziz N. (2001). Nutritional status and hemoglobin level in 
elementary schoolchildren. Paediatrica Indonesiana, 41, 296-298 
14. Muhammad A, Sianipar O. (2005). Penentuan defisiensi besi anemia penyakit kronis 
menggunakan peran indeks sTfR-F. Indonesian Journal of Clinical Pathology and 
Medical Laboratory,12(1), 9-15 
15. Brian SE, Alan AS, Shurtleworth M, Gregory DH. (2002). A prospective, crosssectional 
study anaemia and peripheral iron status in antiretrovial naїve, HIV1 infected children 
in Cape Town, South Africa. BMC Infectious Disease, 2(3),1-6. 
